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When plant tissue is finely cut in a grinder, relatively few of the cells are actually opened. The important fact is that the contents of the cut cells is smeared over the uncut groups of cells. On account of the somewhat analogous nature of the state of the soil and of the finely divided plant tissue, it appeared highly probable that the same methods that were applied in the determination of the pH of soils could be applied equally as well in the pH determination of plant tissue.
Materials and methods
The pulp of date fruiits, the peel of lemon fruits, and the leaves of avocado seedlings furnished the imaterial for the tests. A Beckman pH meter (model g) with a shielded glass electrode, and ten-foot extension cables attached to both electrodes, served as the means of measuring the pH.
The date fruits were wiped cleani without being previously washed. The lemuions anid the avocado leaves were washed in running distilled water and theni wiped dry. The date fruits were cut with a knife in order to discard the seed. The leimion fruits were peeled and the pulp was discarded, care being taken in the peeling process to avoid piercing the bounding membranies of the acid pulp. The samiiples were finely cut by means of a Universal food chopper, no. 3, making use of the finest of the four cutters. The chopper was used in place of the Wiley mill because of the relative ease in the washing and drying of the chopper, although most any cutting machine may be used. WTith very woody material the mill is most useful, although pencil sharpeners or whittling with a knife may be usefully employed.
The pH was determined immiiediately after each lot of material was cut in the chopper. The same sample of finely cut plant tissue that was used in the determination of pH was at once placed in a wide-mouthed glass jar that was tightly closed by means of a glass cover with suitable rubber gasket and mnetal claimp. As each sample was finished it was temporarily stored in a refrigerator until the group of samples was completed. Refrigeration was then obtained by storing the jars overnight in an underground freezing room of a cold storage company. The following day the jars were taken to the laboratory where, after thawing the frozen plant tissue, the juices were expressed and the pH values determined in the extracted juices. Twenty thousand pounds pressure was used for the sap extraction from the date pulp and avocado leaves, while fifteen thousand poulnds was used for the sap extraction from the lemon peel.
After Soil samples were obtained when the experiment was terininated. Six cores of soil, taken the full depth of the container, were used for the pH determination at the culture soil-moisture content. When oven dried, these soil samples were used to determine the culture soil-moisture percentage at the time of sampling and were also used for the pH determination of soil suspensions at the 1 to 5 soil-water ratio. A few days after the soil sampling, additional samples in a few containers were taken at the upper and the lower three-inch depths. Table II shows the pH values of the soil when the experiment was concluded. In every case the pH values obtained in suspensions at the 1 to 5 soil-water ratio exceed those determined at the culture soil-moisture pereent-age occurring at the termiiination of the experimiient. The pH at this latter moisture content imiore nearly represents the pH that affects the growth of these plants than does the pH at the 1 to 5 soil-water ratio.
In the soil samples (table II) taken from the upper portion of the soil mass, the pH at the culture soil-moisture pereentage was less than that of the lower or deeper portion of the soil mass. Anly acidity produced by oxidation of the sulphur or by the use of the distilled water (pH 5.30) brings acidity to the upper portion of soil before that to the lower or deeper portion.
Where no sulphur was applied the growth was poor. Even the smallest application of sulphur greatly improved the growth. With a sulphur application above 3 grams, growth was retarded, while at the 4.5-to 5-gram applicatioii, the leaves were dead and remained attached to the trunk which was alive. In tables I and II it will be seen that the pH of the leaf or fruit tissue experimented with, was close to 5.5. Other pH determinations, for example those of the juice of the pulp of citrus fruits, are very much lower than this. With tissues other than these, as for example in the tissues of roots, very low pH values were also encountered. These pH determiiinations were made by whittling the root into many shavings which were treated in the maniner described for cut fresh tissue. This technique should prove most useful for tissues from which it is difficult to obtain much juice, such as woody twigs, and for those tissues in which high air-suction or pressures are beinig avoided.
Summary
The method used for the pH determination in soils of low-lmoisture conitent was found to be equally applicable to planit tissue. The agreeimient between results obtained in this maniner and those obtained with juice extracted from frozen tissue was nmost satisfactory. Over a wide range of pH in the soil of avocado eciltures, no signiificant change in the pH of the leaf juice was noted.
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